h u t j e r and S. Einzig. P e d i a t r i c C r i t i c a l Care, Univ. of Minn., Mpls., Minn. 55455 To compare pulmonary v a s c u l a r e f f e c t s of s t a t i c : S ) and dynamic (D) airway pressure(AP), 21 i n t a c t , two t o f o u r week lambs w i t h L a t r i a l ( L A ) l i n e s were given c h l o r a l o s e and pancuronium, p o s i t i o n e d supine, and v e n t i l a t e d (12-16cc/kg, 25 breathslmin.) R atrium(RA), pulmonary a r t e r y and a o r t a were c a t h e~e r i z e d . Apneic SAP (2 and 15 cmH20), and DAP ( v e n t i l a t i o n with 2 and 1 5 cmH20end-expiratory p r e s s u r e ) were s t u d i e d by recording v a s c u l a r and airway p r e s s u r e s and by RA i n j e c t i o n of 15p r a d i o a c t i v e microspheres. A f t e r experiments, upper(U) and lower(L) lung segments were sampled f o r s c i nt i l l a t i o n counting. Pulmonary blood flow(PBF), U and L r e g i o n a l PBF, pulmonary v a s c u l a r resistance(PVR) and mean airway p r e s s u r e (MAP) were c a l c u l a t e d .
At high LA, PVR was increased by both SAP and by DAP(9%,72L ) , h u t s i g n i f i c a n t l y more so by DAP? Furthermore, DAP reduced both UPBF and LPBF (17%, 29%), but SAP of comparable*P(15 v s 19 cmH20) reduced o n l y UPBF (17%), and n o t LPBF. High LA, which should b l u n t S t a r l i n g r e s i st o r e f f e c t s of AP on LPBF, a b l a t e d t h e d e c r e a s e i n LPBF due t o SAP, b u t n o t t h a t due t o DAP. T h i s i s compatible with a non-S t a r l i n g , perhaps a r t e r i o l a r e f f e c t of DAP on PVR. Lung f u n c t i o n was determined s e r i a l l y in 37 preterm i n f a n t s with CLD (BW 1180+_430g, GA 30.4t2.5 wks) during t h e f i r s t 24 mo. of l i f e . All i n f a n t s were mechanically v e n t i l a t e d a f t e r b i r t h because of HMD, a s p h y x i a , or pneumonia. CLD was diagnosed when the need f o r supplemental 02 and haziness with prominent i n t e r s t i t i a l markings on the c h e s t radiograph p e r s i s t e d f o r >4 weeks. T i d a l volume was measured by pneumotachography, esophageal p r e s s u r e through a water f i l l e d feeding t u b e , and FRC by N2 washout. No. s t u d i e d , ( a g e mo.)
35 (1) 37 (6) 33 (12) 14 ( normal and pulmonary r e s i s t a n c e (RL) was increased. During the following 23 months, FRC and CL increased f a s t e r than weight, s u g g e s t i n g catch up a l v e o l a r growth. S p e c i f i c compliance (SCL) became normal. RL did not f a l l in proportion t o the i n c r e a s e in weight and FRC and, t h e r e f o r e , s p e c i f i c conductance (SGL) decreased ~r o g r e s s i v e l y . These r e s u l t s suggest an exaggerated dysanaptic lung growth in i n f a n t s with CLD. Following 15 major s u r g i c a l procedures in 9 p a t i e n t s , e p idural morphine was used f o r p o s t o p e r a t i v e analgesia. The p a t i e n t s included a 9 y r old s t a t u s -p o s t (S/ Mean duration of a n a l g e s i a was 10.8 + 4 hrs (range: 5-23).
C a t h e t e r s remained in p l a c e f o r 50 +-16 h r s (range: 20-74).
Q u a l i t y of pain r e l i e f was judged-to be e x c e l l e n t by t h e p a t i e n t s , p a r e n t s and c a r e providers. Following 10 of 74 epidural morphine i n j e c t i o n s mild p r u r i t i s occurred. Other s i d e e f f e c t s included nausea (3/74) and u r inary r e t e n t i o n r e q u i r i n g a c a t h e t e r in 4 p a t i e n t s . No r e s p i r at o r y depression o r hypotension was encountered. Improved q u a l i t y of pain r e l i e f , improved pulmonary f u n c t i o n and e a r l i e r ambulation a r e p o t e n t i a l b e n e f i t s of epidural narc o t i c s . Children prone t o r e s p i r a t o r y d i f f i c u l t i e s o r t h o s e l i k e l y t o be subjected t o m u l t i p l e major s u r g e r i e s may part i c u l a r l y b e n e f i t from epidural n a r c o t i c s p o s t o p e r a t i v e l y . In conclusion, e p i d u r a l morphine can provide r e l i a b l e postoperat i v e pain r e l i e f in c h i l d r e n and adolescents.
CONTROLLING ALVEOLAR OVERDISTENTION (AO) DURING RAPID RATE VENTILATION (RRV)
. Feli e Gonzalez, and P e t e r 1778 Richardson, (Spon. by P. Bray:, Department of Pediatr i c s , University o f Utah Medical Center, S a l t Lake C i t y , UT.
RRV has been used t o reduce PaCO i n i n f a n t s with p e r s i s t e n t f e t a l c i r c u l a t i o n . RRV produces ~0~i n t h e r a b b i t lung ( t i m e cons t a n t ( T ) s i m i l a r t o i n f a n t s ) . We hvoothesized t h a t A0 could be reduced i f t h e PEEP i n t h e t i a c h e a (PEEP ) was c o n t r o l l e d during

RRV. W e s t u d i e d 10 r a b b i t s measuring t r a c h e a l airway p r e s s u r e , f u n c t i o n a l r e s i d u a l c a p a c i t y (FRC) Pa0 and PaCO a t v e n t i l a t o r (Baby 8 i r d m ) r a t e s o f 30
, 60, 90 and 120 BPM whife: 1 ) c o n t r o ll i n g v e n t i l a t o r PEEP (PEEP ) a t 2 cm H 0 then 2) c o n t r o l l i n g PEEP a t 2 cm HbO. P e a k i X s P i r a t o r Y )?essure was held c o n s t a n t (15 b H 0 ) a s a s i n s p i r a t o r y : e x p i r a t o r y time (1:2) a t r a t e s of 60, 90 aGd 120 BPM. To c o n t r o l PEEP we lowered PEEP t o 1.2, 1.1 and 0.5 cm H 0 As r a t e s were i J c r e a s e d , controlYing PEK r e s u l t e d i n s i g n f f i c a n t decreases i n mean airway p r e s s u r e (~a w T (by O.O+.O(SE), 0 . 4 t . 1 , 0.5f.1 and 1.0f.2 cm H 0 ) and FRC ( 1 4~1 , 1 5 i 1 , 17+2, 21+2 ml/kg when PEEP was 2 cm H 02vs. 1421, 14'1, 15'1, 1 6 9 ml/kg when PEEP was cm H 0 ) (p?O.O1). When r a t e was increased from 30 t o 60 B P~, Pa0 incrgased s i g n i f i c a n t l y from 68i4 t o 78'5 mm Hg when PEEP wag 2 cm H 0 , then increased t o 79+ 6 mn Hg when PEEP was 2 cm # 0; PaCO dgcreased from 26+2 t o 20?
2 mn Hg when PEEP^ was 2 cm ~~0 then fiecreased t o 1 8 t 2 mm Hg when PEEP was 2 cm H 8. Further ?ncreases i n r a t e d i d not lead t o s i g n T f i c a n t changes i n Pa0 o r PaCO i n e i t h e r p a r t of t h e study.
We conclude: c o n t r o l l i n g P~E P d u r i & RRV of lungs with normal T r e s u l t s i n decreased PSI, e l i k n a t e s A0 and blood gases compar cal maturation o f f e t a l lung in vivo and 'it ha; been suggested t h a t i t mediates Tq a c t i o n on developing m u s e skin. We examined t h e e f f e c t s of EGF on t h e biochemical development o f e x p l a n t s o f 18 day f e t a l r a t lung, maintained in a serum f r e e orqan c u l t u r e system f o r 48h, in o r d e r t o compare t h e e f f e c t s o f t h i s p e p t i d e t o t h o s e o f T3 and dexamethasone (dex). EGF s t i m u l a t e d chol i n e incorporation i n t o phosphatidylchol i n e (PC) in a dose dependent fashion w i t h ha1 f t h e maximal e f f e c t o c c u r r i n q a t 1.0+0.1 nM (6 ng/ml). The e f f e c t of EGF on chol i n e incorporation decreased with i n c r e a s i n g g e s t at i o n a l age whereas s t i m u l a t i o n o f thymidine incorporation i n t o DNA i n c r e a s e d , sugqesting t h a t EGF a c c e l e r a t e s maturation o f und i f f e r e n t i a t e d c e l l s , but enhances m u l t i p l i c a t i o n o f d i f f e r e n t ia t e d cel I s , EGF and dex s i g n i f i c a n t l y increased t h e d i s t r i b u t i o n o f r a d i o a c t i v i t y from a c e t a t e i n t o the phosphatidylglycerol f r a c t i o n , but T3 did not (PG a s a % of t o t a l phospholipid: c o n t r o l , 1.8+0.23; EGF, 11,4+0.4%; dex, 6.1+0.4%; T3, 2.0+0.4%). In mixing experiments u s i n f i p t i m a l c o n c e n t r a t i o n s , EGF 710 nM) produced 35% s t i m u l a t i o n o f c h o l i n e i n c o r p o r a t i o n ; dex (100 nM), 47%; T (100 nM), 34%; EGF + T j , 75%; and EGF + dex, 43%. The f a c t t z a t EGF + dex did n o t produce a g r e a t e r e f f e c t than dex alone s u g g e s t s t h a t t h e s e 2 a g e n t s , but not T3, a c t a t t h e same metabolic s i t e s , We s p e c u l a t e t h a t EGF may p a r t i a l l y mediate t h e e f f e c t s of dex on f e t a l lung maturation.
